Effects of taurine depletion on intrinsic contractility of rat ventricular papillary muscles.
Contractile parameters in Krebs-Henseleit media containing various calcium concentrations were compared in left ventricular papillary muscles of two groups of rats: control and taurine depleted. All tests were carried out with the muscles at initial length, Lmax, the length that produced maximal active tension. From measurements of after- and un-loaded contractions, the velocity-tension curves and the derived maximum velocity of shortening were not different between the groups. Time to peak shortening and extent of shortening were not altered, while relaxation times and contraction duration were significantly prolonged for taurine-depleted muscles. Peak isometric tension and its rate of development were significantly reduced in taurine-depleted muscles compared with controls. Postrest (3 min) stimuli and paired stimuli (200-ms interval) evoked similar potentiated contractile responses in both groups, such that the ratio of their peak tensions remained unchanged. For taurine-depleted muscles the force-frequency relationship (a negative staircase) was parallel to, but lower than, control. These experiments suggest that taurine deficiency leads to reductions in action potential triggered calcium release from internal stores, and deficits in calcium sequestration. This may result from disfacilitation of calcium binding to the sarcoplasmic reticulum and other storage sites during taurine deficiency.